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PROVISIONAL APPLICATION UNDER 37 CFR 1.53(b)(2) 

Inventor: John E. Oldenburg 
Poway, CA 92064 

Title: METHOD FOR PRODUCING GOLF SHAFTS OF LIKE 

FLEX PROFILES AND DIFFERENT WEIGHTS 

Background of the Invention : 

This present invention relates to the design and manufacture of tubular golf club shafts, 
and is particularly relevant to the production of tubular composite golf club shafts typically 
composed of fiber and epoxy, with selected flex stiffness and weight characteristics. 

Summary of the Invention 

The invention resides in a method for producing golf club shafts of like flex profiles and 
different weights, so that a family of shafts of varying weights can be produced with the same 
flex/stiffiiess of profile. This is accomplished by fixing the amount, location and type of 
materials that govern bending, namely the outer layers of fiber material with the fibers extending 
longitudinally of the shaft (referred to as "aligned in the zero degree orientation with respect to 
the longitudinal axis of the shaft", and varying the amount and type of material that is used to 
control the torsional properties of the shaft. These are the "core" materials forming the inside 
diameter of the shaft, typically with fibers positioned at a 45 degree angle with respect to the 
longitudinal axis. Further weight control is accomplished by trimming incremental sections of 
the shaft's tip, which has little effect on the bending profile of the shaft. 

Other aspects and advantages will be apparent from the accompanying materials. 

Description of Materials 

Exhibit 1 is a 2-page memorandum entitled METHOD FOR PRODUCING GOLF SHAFTS 
OF LIKE FLEX PROFILES AND DIFFERENT WEIGHTS explaining the invention and showing a 
cross-sectional diagram of a golf shaft to illustrate the invention. 
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Additional Detailed Description 

For further description and clarification: 

1. Meaning of "torque core": angle ply (45° fiber) is also known as bias ply and in 
the cool/hip circle "torque core". It is significant for the reasons that follow in paragraph 2. 

2. Explanation of handling of inside diameter ("ID") and outside diameter ("OD"): 
actually, the ID and OD of the zero plies remain the same which is why the stiffness remains 
constant throughout the weight range. Simply, if E (material modulus) and I (cross sectional 
moment of inertia) which doesn't vary because the diameters of the zero ply material is fixed the 
stiffness which equals E*I remains constant. Now that we are clear with how stiffness is derived, 
when we remove the angle ply (45° fiber) also known as bias ply and in the cool/hip circle 
"torque core", to reduce weight, the diameter of the zero plies would be reduced and since E is 
proportional to diameter, it would also be reduced and the shaft would become less stiff To 
counter this, the entire shaft is moved up the hard mandrel, which defines the ID of the finished 
shaft, and since the mandrel diameter increases as you move up from the tip, the zero ply 
material is returned to the same diameters as in the heavier design and the bending stiffness is 
once again constant. Because 45° material (torque core) is being removed for the lighter weights, 
the tensional stiffness is reduced. 

3. Weight reduction explanation: On the outside of the entire build there is often a 
small piece of material at the tip that is used for sizing the final diameter. This keeps the full 
length zero ply material that is crucial for durability, from being disturbed by the grinder during 
tip sizing. By sliding it up the tool, the ID increases and less material is needed in the tip to bring 
the diameter up to the final size. Less material = less weight. 

4. Tip removal: The drawing is supposed to illustrate the tip of the shaft moving up 
the mandrel for the different weights. The shaft length remains the same (in this case 46"), as the 
length is added back at the butt end. 
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Claims 

1. The method substantially as illustrated and described. 

2. A family of golf club shafts produced in accordance with the 
method of claim 1 . 



